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Abstract

Introduction: Today, antibiotic resistance to staphylococcal infection has become a major problem in hospitals and the
community. This study aims to investigate the norB gene expression level in quinolone-resistant Staphylococcus aureus
isolated from clinical samples in Qom City.

Methods: Staphylococcus aureus isolates were obtained from different clinical samples using standard biochemical and
culture methods. The presence of femA genes as a molecular diagnosis of Staphylococcus aureus, norB as a target gene,
and rpoD as a reference gene were investigated using the Multiplex PCR technique. The pattern of antibiotic resistance
was determined using the standard disk diffusion method, and the minimum inhibitory concentration of the ciprofloxacin
antibiotic of the isolated strains was determined using the microdilution method. The expression level of the norB gene
was determined using a real-time PCR method.

Results: 82 isolates were obtained from 240 clinical samples using standard biochemical and culture methods. Multiplex
PCR technique had shown that genes femA, norB, and rpoD are simultaneously present in 40 isolates (48/78%). Also,
after analyzing the antibiotic pattern, 26 strains were resistant to ciprofloxacin. The results of the real-time PCR technique
indicated an increase in norB gene expression among ciprofloxacin-resistant strains. According to the obtained results,
the norB efflux pump plays an essential role in creating resistance to ciprofloxacin, and investigating the presence of this
gene can be important in suggesting a treatment model.

Conclusion: The low diversity and abundance of food items in the cave habitat implies a more intense competition for
food in the cave's unique environment with low energy resources. The presence of vatious-sized prey among the food
items indicates an opportunistic feeding habit in this toad, as well.

Keywords: Ciprofloxacin, Efflux pump, Gene norB, Real-time PCR, Staphylococcus aureus.
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Table 1- The sequence of primers for femA, norB, and rpoD genes.
Gene Primers (5'-3")  Product Size (bp) Reference

F-CGATCCATATTTACCATATCA
femA R ATCACGCTCTTCGTTTAGTT 450 [16]

g _F-ATGATTCGTGTWGGTGAAAA 258 This stud
R-CATTTTATAGATACCTGMAGC udy

F- CACGAGTGATTGCTTGTC
RPOD o GATACGTAGGTCGTGGTATG 129 [17]
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Table 2- Concentrations and volume of PCR process components for
femA, norB, and rpoD genes.

Content Volume (ul) Concentration

Primers (F, R) femA 1 20 pmol

Primers (F, R) norB 1 20 pmol

Primers (F, R) rpoD 1 20 pmol

Master Mix PCR 125 2X

DNA (Templet) 1 50 ng
DW up to 25pl
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Table 3- Temperature and time conditions of Real-Time PCR of norB and rpoD genes.
norB (258 bp), rpoD (115 bp)

Real-Time PCR Program

Temperature Time

Denaturation 95°C 15’

Denaturation 95°C 20"

40x Annealing 54°C 20"
Extention 72°C 30"

Final Extension 72°C 5
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Figure 1- Electrophoresis of multiplex PCR product of femA, norB, and rpoD genes on agarose gel.
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Table 4- The sensitivity to different antibiotics in the Staphylococcus aureus strains.
Antibiotic (Disc) Number of Isolates (%)

Sensitive Intermediate Resistant

Ciprofloxacin 13 (32.5) 1(2.5) 26 (65)
Ofloxacin 12 (30) - 28 (70)
Norfloxacin 12 (30) 1(2.5) 27 (67.5)
Levofloxacin 11 (27.5) - 29 (72.5)
Polymyxin B - - 40 (100)
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Table 5- The minimum inhibitory concentration of ciprofloxacin antibiotic in
Staphylococcus aureus isolates.

Isolate Number MIC (pg/ml)  Isolate Number MIC (pg/ml)
11 32 61 128
12 16 62 256
13 32 63 168
14 16 64 256
15 128 65 64
20 128 68 128
21 64 69 64
24 128 70 256
30 16 71 256
31 128 72 128
32 32 73 64
40 256 74 32
41 128 75 16
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Figure 2- Melting curves of real-time PCR reaction; a) norB gene and b) rpoD gene.
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Figure 2- Changes in norB gene expression in Staphylococcus aureus
isolates resistant to ciprofloxacin in the absence of ciprofloxacin and

the presence of ciprofloxacin.
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Abstract

Introduction: Polianthes tuberosa L. is one of the most important cut flowers in tropical and subtropical regions and is
also produced in Iran. Vitamins in small amounts are necessary for the normal growth and development of tissues and
organs in the plant. This research aimed to investigate the effect of vitamins A, B, C, and E on morphological,
physiological, and biochemical characteristics of the Polianthes tuberosa plant.

Methods: In the present study, vitamins B (thiamine), C (ascorbic acid), E (alpha-tocopherol), and A (retinol) were
administered at three different levels of 50, 100 and 150 mg/L and during three stages (30, 40, and 50 days after planting)
and were applied as a foliar spray on the seedlings of polianthes tuberosa. The morphological, physiological, and
biochemical characteristics of plants were investigated.

Results: The results obtained from the analysis of variance of the data showed that the effect of the treatment on the
stem length, the flower number, the floret diameter, the root length, the fresh weight of the shoot, leaf protein, reducing
sugar, ascorbate peroxidase enzyme, peroxidase enzyme, catalase, the amount of essential oil, chlorophyll a, b chlorophyll
and total chlorophyll and vase life at 1% level, inflorescence length and flower appearance at 5% level was significant,
but there was no significant effect on stem diameter, number of leaves, leaf area, number of daughter bulbus. The results
of the mean comparison data showed that the maximum inflorescence length (41.16 cm), flower diameter (79.05 mm),
fresh weight of shoot (188.33 g), and vase life (10.333 days) were related to the treatment of ascorbic acid (100 mg/L)
and the highest amount of bulb root length (28.80 cm) and essential oil (7.40 petcent) at the concentration of 50 mg/L
of ascorbic acid and the highest amount of leaf protein (0.49 mg/g of fresh weight of flower) was obtained at a
concentration of 150 mg/L of ascorbic acid. Also, the highest number of flotets (43.67) and reducing sugar (0.16 mg/g
fresh weight of flower) was related to the concentration of 100 mg/L thiamine, and the highest activity of ascorbate
peroxidase enzyme (4.76 units/mg protein) was related to the concentration of 150 mg/L of thiamine. The highest
activity of peroxidase enzyme (1.63 units/mg protein) and chlorophyll a (0.518 mg/g fresh weight of flower) was related
to the concentrations of 100 and 50 mg/L of alpha-tocopherol, respectively

Conclusion: In general, the results showed that vitamins, especially ascorbic acid (vitamin C), play an important role in
improving the quantitative and qualitative traits of Polianthes tuberosa.

Keywords: Ascorbic acid, Growth, Polianthes tuberosa L., Stem length, Vitamins.
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Table 1- Variance analysis of the effect of vitamins on the morphological characteristics of cut flowers of tuberose.

Inflorescence  Stem Number of . Stem Number of
SOV df Length Length  Floret Floret Diameter Diameter Leaves
Treatment 12 53.227 165.35" 13.74™ 383.13" 2.16™* 1.36™
Error 24 22.27 21.55 3.96 64.75 1.61 0.81
Cv (%) - 13.62 6.40 5.10 16.02 14.50 17.14

**Sjgnificance at the 1% probability level, * Significance at the 5% probability level, ns of non-significance

o oy 4Ll I (Suialadg a0 Dlio pr Waimmalivg 3, )5 1S uilylg 4525 -V Jguar
Table 2- Variance analysis of the effect of vitamins on the morphological characteristics of cut flowers of tuberose.

S.0.vV df Leaf Area Root Length Fresh Weight of Shoot  Appearance of Flowers  Number of Bulbs
Treatment 12 2811.60™  60.30™ 1294.65™ 28.18" 3.72m

Error 24 1508.14 11.24 253.63 10.91 2.08

Cv (%) - 23.80 15.23 11.62 3.66 23.56

**Significance at the 1% probability level, * Significance at the 5% probability level, ns of non-significance
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Table 3- Variance analysis of the effect of vitamins on the amount
of chlorophyll and the flowering life of cut tuberose flowers.

S.0.V Df Chlorophylla Chlorophyllb  Total Chlorophyll  Vase Life
Treatment 12  0.008™ 0.02" 0.071™ 5.02"
Error 24 0.0005 0.002 0.004 0.64

Cv (%) - 16.95 14.84 14.30 10.46

**Sjgnificance at the 1% probability level.
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Table 4- Variance analysis of the effect of vitamins on the biochemical traits of the cut flower of

S.0.vV df Leaf Protein  Reducing Ascorbate Peroxidase Catalase Amount of
Sugar Peroxidase Activities Activities Essential Oil
Activities
Treatment 12 0.03" 0.003™ 1.39™ 0.37" 0.49" 3.22"
Error 24 0.009 0.0007 0.07 0.009 0.04 0.06
Cv (%) - 23.63 26.98 8.003 12.30 17.36 4.56

**Sjgnificance at the 1% probability level.
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Figure 1- The difference in flower emergence time in the treatment with
ascorbic acid compared to the control in tuberose. The left side of the

image: plant treated with ascorbic acid. The right side of the image:
control.
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Figure 2- The difference in flower emergence time in the treatment with

thiamine compared to the control .Left: plant treated with thiamine.
Right: control.
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Table 5- Comparing the average effect of vitamins on the morphological characteristics of cut flowers of tuberose.
Treatment Morphological Character

Vitamin Conc. Inflorescence  Stem Number Floret Root Fresh Appearance

(mg/L) Length (cm)  Length of Floret Diameter Length  Weight of of Flowers

(cm) (mm) (cm) Shoot (g)

Thiamine 50 40.16® 75.50% 41.66® 424 23.06  131.67" 80.66°

100 38.16%¢ 76.50% 43.67° 60.02b 23.06  155° 77

150 36.66%¢ 78.332 40.33%c 48.67°% 26.26  145° 78.33
Ascorbic acid 50 37.83%¢ 79.50? 38.66°¢ 61.90° 28.80° 151.67° 76.33%

100 41.16° 74.83% 40.66%° 79.05% 27.73% 188.33? 73°

150 36%° 70.16> 35.66¢ 49,58 22 145° 76.33%
a-Tocopherol 50 35%¢ 81.332 37.66" 45.31% 13.50¢ 130 73¢

100 30.339 79.16% 39.66 56.10° 17.10d®  110° 740

150 26.50¢ 76.50% 37.66% 43.71% 15.30¢ 108.33¢ 78
Retinol 50 32.33bcd 62.33¢ 37.66% 41,69 22.40°% 128,33 91.33?

100 32¢ 62.66% 38 41,59 22.30°%¢ 130 91°

150 32« 63 37.66% 41.51¢ 22220 130 90.66°

Control - 324 61.83¢ 37.66% 41.614 22.40°¢  128.33% 90.66°
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Table 6- Average effect of vitamins on the biochemical characteristics of cut flowers of tuberose.

Treatment Biochemical Character
Vitamin Conc. Leaf Protein* Reducing Sugar  Ascorbate Peroxidase  Catalase =~ Amount of
(mg/L) Peroxidase  Activity* Activity*  Essential Oil
Activity*
Thiamine 50 0.37abc 0.09cdef 3.75cd 1.05bc 1.48bc 6.31b
100 0.43ab 0.16a 4.04bc 0.71d 1.80ab 7.40a
150 0.25cde 0.12abcd 4.76a 0.41e 0.86d 5.05d
Ascorbic acid 50 0.26cde 0.11bcde 3.55de 0.71d 1.05d 7.40a
100 0.33abcd 0.13abc 4.23b 1 1.74ab 6.40b

150 0.49a 0.09cdef 2.45h 0.2% 1.13cd 4.95d
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Tabel 6- Continued.

Treatment Biochemical Character
Vitamin Conc. Leaf Protein* Reducing Ascorbate  Peroxidase Catalase = Amount of
(mg/L) Sugar Peroxidase  Activity* Activity*  Essential Oil
Activity*
a-Tocopherol 50 0.28bcde 0.09cdef 3.43def 1.17b 1.90a 5.61c
100 0.29bcde 0.14ab 2.85gh 1.63a 1.53b 4.40e
150 0.34abc 0.08def 2.46h 0.92c 1.04d 4.22¢
Retinol 50 0.17de 0.06ef 3.13efg 0.64d 0.85d 6.26b
100 0.17de 0.06ef 3.10fg 0.61d 0.84d 6.22b
150 0.17de 0.05f 3.05fg 0.60d 0.84d 6.12b
Control - 0.17de 0.06ef 3.12¢fg 0.62d 0.84d 5.01d

*(mg of protein); Conc.: concentration
In each column, means with the same letters are not significant using the LSD test at the 5% and 1% difference levels.
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Table 7- Average effect of vitamins on the amount of chlorophyll
and the flowering life of cut flowers of tuberose.

Treatment Physiological character
Vitamin Conc. Chlorophyll* a Chlorophyll* b Total Vase Life (Day)
(mg/L) Chlorophyll*
Thiamine 50 0.434ab 0.127bcd 0.561c 7.333def
100 0.312cde 0.126hcd 0.438de 8cde
150 0.282def 0.114cde 0.395¢f 9abc
Ascorbic acid 50 0.426b 0.092de 0.518cd Tdef
100 0.321cde 0.156b 0.478cde 10.333a
150 0.210f 0.086e 0.296fg 8.333bcd
a-Tocopherol 50 0.518a 0.135bc 0.654ab 7def
100 0.382hc 0.230a 0.612b 7def
150 0.353bcd 0.128bcd 0.481cde 9abc
Retinol 50 0.414b 0.107cde 0.522cd Tdef
100 0.292def 0.106cde 0.399¢f 6.666ef
150 0.263ef 0.094de 0.357ef 6.666ef
Control - 0.433ab 0.259 0.692a 7def

* (mg/g fresh weight of flower)
In each column, means with the same letters are not significant using the LSD test at the level of 5% and 1% difference.
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Abstract

Introduction: Among freshwater invertebrates, leeches are one of the main groups of the wotld's most widely distributed
water resource communities, found in almost all types of freshwater habitats. This study aimed to investigate the effect
of different blood treatments (Horse, cow, sheep, and chicken) on the reproduction parameters of Caspian leeches, and
it was done with three repetitions in 2019.

Methods: In each replication, 10 progenitors were bred over 5 months once fed with blood treatments. At the end of
the period, the number of cocoons and larvae were counted, and the cocoons' length, weight and diameter characteristics
were measured.

Results: The results showed that in the growth parameters, including the final weight of the generators, the percentage
of body weight gain and the specific growth coefficient in chicken (3.06, 461.5, 0.086) and horse (5.22, 857.2, 0.113)
treatments were the lowest and highest, respectively (p<<0.05). The results of the parameters of reproduction, including
weight, diameter and length of cocoons in different treatments, showed that in chicken (0.205, 0.6, 0.6) and horse (0.785,
1.16, 1.5) treatments were the lowest and highest values, respectively (p<0.05). The amount of protein that can be
absorbed has also been shown to be almost standard in cow and horse blood.

Conclusion: Based on the results of this experiment and according to the studied parameters, horse and cow blood had
the best performance and sheep and chicken treatments are not suitable for the reproduction of Caspian leeches.
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Figure 1- Cocooning of leeches in artificial substrates.
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Table 1. The average length (cm) of cocoons obtained from the H.

orientalis in different treatments.
Treatments  Average  Standard Deviation Min  Max

Cow 1.43° 0.21 1.2 1.6
Sheep 0.92 0.1 0.8 1
Chicken 0.62 0.36 0.4 1
Horse 1.5° 0.1 1.4 1.6

Non-identical letters indicate significant differences between treatments.
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Table 2- The average diameter (cm) of cocoons obtained from the H.

orientalis in different treatments.
Treatments  Average  Standard Deviation Min  Max

Cow 0.97%® 0.21 092 1
Sheep 0.8%® 0.1 0.7 09
Chicken 0.62 0.36 0.3 1
Horse 1.16° 0.29 0.98 1.56

Non-identical letters indicate significant differences between treatments.
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Table 3- The average weight (g) of cocoons obtained from the H.
orientalis in different treatments.
Treatments  Average Standard Deviation ~ Min Max

Cow 0.387°¢ 0.009 0.378 0.397
Sheep 0.333 0.004 0.329 0.338
Chicken 0.205% 0.006 0.199 0.211
Horse 0.785¢ 0.02 0.745 0.785

Non-identical letters indicate significant differences between treatments.
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Table 4- The average final weight (g) and body weight gain percentage of leeches fed with different bloods.
Treatments Average Final Weight  Standard Deviation Min Max Percentage of Weight Gain

Cow 4.92° 0.1 482 502 7.803°
Sheep 3.4° 0.37 3.12 3.82 2523
Chicken 3.062 0.14 295 322 3.06%

Horse 5.22° 0.15 505 535 2.857°

Non-identical letters indicate significant differences between treatments.
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Table 5- Specific growth rate of leeches fed with different blood treatments.

Treatments Average Standard deviation Min Max
Cow 0.11 0.001 0.109 0.111
Sheep 0.091 0.005 0.087  0.097
Chicken 0.086 0.002 0.089  0.084
Horse 0.113 0.001 0.1113 0.1142
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Figure 3- Total protein percentage values based on 546 nm wavelengths in four
different blood groups.
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Table 6- Comparison of different growth and reproduction parameters of the present study with past researches.

Parameters The Present Study with Different  Ceylan et al. [15] Davies and Utevskaya and Petrauskiené
Blood Groups McLoughlin [29] Atramentova [32] [25]
Species H. orientalis H. verbana H. medicinalis H. medicinalis H. orientalis
Blood chicken  cow sheep horse - - - -
Wal (g) 3.06 4.29 34 5.22 5.7 8.14 - 3.8
2.95-3.22 4.28-5.02 3.12-3.82 5.05-5.35 1.85- 3-13.8
15.11
Ncpl 0.07 0.28 0.25 0.32 32(1-7) 31 4.3(1-9) 3.07
Cw (g) 0.205 0.387 0.334 0.765 0.93
Cl (mm) 7.7 143 9 15 21.44
Cd (mm) 6 9.7 8 11.6 13.81
Rcld 1.28 1.47 1.12 13 1.55
Nlpc 0.0 1 0.0 2.33 12.29(1- 3.9(0-14)  10.9(2-26) 8.55
23)
Nlpl 0.0 0.28 0.0 0.75 37.92(5- 11.2 - 26.29
103)

Wal: Weight of adult leeches, Ncpl: Number of cocoons per leech, Cw: Cocoon weight, Cl: Cocoon length, Cd: Cocoon diameter, Rcld:
Ratio of cocoon length to diameter, NIpc: Number of larvae per cocoon, Nlpl: Number of larvae per leech.
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Abstract

Introduction: The relatively stable conditions of caves, such as humidity and minimal variation of temperature, provide
a suitable place to reproduce, exploit food, and avoid extreme temperatures in some animals, including Anurans, which
are considered trogloxenes or accidental cave dwellers. Anurans are opportunistic predators that feed upon numerous
food resources that are more abundant in their environment.

Methods: The diet of variable toads was investigated and compared between specimens collected inside and outside the
caves. Using the stomach flushing technique, a total of 37 specimens of variable toads were flushed, and 469 food items
were identified to order or family ranks.

Results: Examination of the stomach contents of toads demonstrated that the diet of the two groups mainly consist of
terrestrial insects. The toads outside the cave had a more variable and abundant diet than the specimens examined inside
the caves, with orders Hymenoptera (44.89%) and Coleoptera (30.38%) as the first and second highest rank of
abundance. Coleoptera (48.45%) and Hymenoptera (13.40%) were the most abundant food items among specimens
collected from the caves. The greater variety of food items of toads outside the caves compared to those inside the caves
is a reflection of invertebrate communities and abundance in both environments.

Conclusion: The less diversity and abundance of food items in the cave habitat implies a more intense food competition
in the cave's unique environment with low energy resources. The presence of vatious-sized preys among the food items
indicates an opportunistic feeding habit in this toad, as well.
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Figure 1- The map of llam province, where the location of the studied area is shown with a square symbol

(right side). Gach Zagh Cave in left side; 1. entrance view of the cave, 2. water inside the cave, 3. bat living in
the cave, 4. a sample of the studied toad (Bufotes sitibundus).
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Table 1- The number of Bufotes sitibundus toad samples examined, the number of food options and environmental
factors measured from the environments inside the cave and outside the cave.

Parameters Specimen

Location Water Acidity CO2conc.  Air T. Water T. H (%)
Toad# Food#

Min Max Min Max Min Max Min Max Min Max

Gach-e-  Inside the cave 6.89 7.96 560 594 19.7 231 219 246 69 85 7 61
zagh

Cagve Outside the cave - - 72 101 25 49 - - 24 43 21 291
Mazhare Inside the cave 6.51 7.05 709 911 188 219 208 217 71 86 4 36
Cave Outside the cave - - 83 97 23 45 - - 19 3 5 81

Min: minimum; Max: maximum; conc.: concentration (ppm); T.: temperature (°C); H (%): Humidity percentage; Toad#: number of toads; Food#:
total number of food items
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Table 2- Diet composition of the toad Bufotes sitibundus inside the cave and the environment outside it.

Identified Animal Category . ) The Total Outside and
Inside the Cave Outside the Cave inside of the Cave
Class Order
Food# F. Atten. Food* F. Atten. Food* F. Atten.
Arachnida Araneae 5 515 4445 11 296 25 16 3.41 3243
Acarina 3 3.09 3333 3 0.80 8.33 6 1.28 16.21
Malacostraca Isopoda 5 515 2222 9 242 2083 14 298 2162
Collembola 9 928 7778 17 188 1250 16 3.41 31.08
Orthoptera - - - 9 242 2083 9 191 13,50
Dermaptera - - - 6 161 1670 6 128 11.73
Insecta Blattodea 3 300 1112 9 242 1670 12 256  15.03
Coleoptera 47 48.45 88.89 113 30.38 95.83 160 34.11 94.60
Hymenoptera 13 13.40 5556 167 4489 87.50 180 38.38 77.97
Diptera - - - 8 215 25 8 1.70 1756
Chilopoda 9 928 7778 4 1.07 1670 13 277 35.14
Myriapoda .
Diplopoda 2 206 2222 10 269 29.16 12 256  27.02
Clitellata Oligochaeta - - - 188 2083 7 149 14.63
Gastropoda Snails - - - 9 242 2917 9 191 20.48
Amphibia Anura (tadpoles) 1 1.03 1112 |- - - 1 0.21 3.30
Total number of food items 97 372 469
Vegetal fragments 3 17 20
The remains of the insects's molt 1 5 6
Sand grains 7 21 28
Unidentifiable digested materials 7 23 30

F.: Frequency; Atten.: Attendance percentage; Food#: number of food items
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Abstract

Introduction: The study of fish in aquatic ecosystems is important from many aspects, including ecology, behavior,
protection, and management of water resources, exploitation of reserves, and their cultivation the genus Acanthopagrus
includes species with high economic importance and many challenges in their classification. The reason for this is the
morphological similarity between a large number of their species.

Methods: The purpose of this study is to investigate the morphological diversity of 5 species of Acanthopagrus fishes
using traditional morphometry, truss system and geomettic morphometry in the Gulf of Oman and the Persian Gulf. In
the present study, in traditional morphometry 17 morphometric and 10 meristic characteristics were examined. In the
geometric method, 17 landmarks were placed on the images, and then morphological differences between species were
subjected to Principal Component Analysis (PCA) and Canonical Variate Analysis (CVA).

Results: In the traditional approach,morphometric charactris show the separation of A. arabicus species from two
species, A. bifasciatus and A. catenula, meristic charactris performed much better than quantitative charactris and separated
most of the species from each other. The number of lateral line scales and the number of scales above the lateral line
showed the greatest role in the separation of the members of this genus. Also, the truss approach separated A. cazenula
and A. bifasciatus species from other species.

Conclusion: The geometric method shows the ability of separation of two species, A. arabicus and A. sheim.

Keywords: Traditional morphometrics, Geometric morphometric, Truss system, Persian Gulf and Gulf of Oman.
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Figure 2- Landmark points on A. berda for truss network study; 1- Corner of the mouth, 2- Tip of the
mouth, 3- Front edge of the eye, 4- Rear edge of the eye, 5- Head to trunk junction, 6- The most
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15- The upper edge of the junction of the caudal fin, 16 - The end of the base of the dorsal fin, 17- The
beginning of the dorsal fin.
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Figure 6- Body shape changes of the studied species of the genus Acanthopagrus including the principal
component (PC1-PC2) and focal correlation (CV1-CV2).
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Abstract

Introduction: Salinity stress is one of the most important abiotic stresses in the world that influence the plant growth
and productivity. The aim of this study was to investigate the effects of salinity stress (0, 75 and 150 mM) and foliar
application of nano TiO; and ZnO (0, 2 and 4 mg L-")on the growth and some physiological and biochemical traits of
Matricaria chamoniiila.

Methods: Salinity stress was applied in 3-4 leaf stage of plant under hydroponic conditions. The foliar spraying with
nanoparticle was done simultaneously with the initiation of salinity stress. 38 days after second foliar treatment, the plants
were harvested to study the desired traits.

Results: The highest flower dry weight was obtained in the NaCly X both concentrations of nano ZnO and TiO. The
highest concentration of chlorophyll a (20-50 %) was obtained in NaCly X both levels of ZnO and TiO; nanoparticles
and NaCl7smy X 4 mgl! nano ZnO. Malondialdehyde and proline content in plant increased at 150 mM salinity stress.

Conclusion: The results showed that the foliar treatment of TiO» and ZnO nanoparticles improved elemental content,
yield and total protein content of the plant under no-salinity, and 75 mM NaCl salinity conditions.

Keywords: Chlorophyll, Elemental content, Malondialdehyde, Proline.
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Table 1- ANOVA for the effects of salinity stress and foliar application with nano TiO2 and ZnO on biomass
and chlorophyll content of Matricaria chamomilla.

Source of df Chlorophylla  Chlorophyll b Aerial Part Dry Root Dry Flower Dry
Variation Weight Weight Weight
Salinity (A) 2 0.43 0.24 19 0.18™ 14

Foliar spray (B) 4 1.9 0.49" 18™ 11" 17"

AxB 8 0.96" 0.28" 8.6 0.2" 39™

Error 30 0.24 0.19 1.8 0.28 0.78
Coefficient of 12 13 8 4.8 6.7

variation (%)

ns, * and ** indicate no significant difference and significant differences at 5 and 1% probability levels, respectively.
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Table 2- Mean comparison for the interaction effects of salinity stress and foliar application with nano
TiOz and ZnO on plant dry weight and chlorophyll content of Matricaria chamomilla.

Salinity Foliar Spray Chlorophylla  Chlorophyllb  Aerial Part Dry  Flower Dry Weight
(mM) (mg LY (mg g'tFW) (mg g'tFW) Weight (g) (Per Pot)
No salinity zero 1.0¢ 0.7¢ 1.9¢ 0.59°

No salinity 2 : Nano ZnO 152 0.9° 4.0 1.212

No salinity 4 : Nano ZnO 1.32 0.9° 4.72 1.302

No salinity 2 : Nano TiOz 1.32 1.02 4,00 1.102

No salinity 4 : Nano TiOz 1.42 0.9° 4.9% 1.302

75 zero 0.8¢ 0.64 1.4¢ 0.51°

75 2 : Nano ZnO 0.9« 0.7¢ 2.24 0.70°

75 4 : Nano ZnO 1.2a 0.85 4.3® 0.72°

75 2 : Nano TiO2 1.22 0.80° 2.54 0.70°

75 4 : Nano TiO2 1.1° 0.7¢ 2.34 0.68°
150 zero 0.7¢ 0.3f 0.9f 0.30¢
150 2 : Nano ZnO 0.9¢ 0.5° 1.1 0.41¢
150 4 Nano ZnO 0.9¢ 0.64 1.0¢ 0.42¢
150 2 : Nano TiO2 1.0¢ 0.8¢ 1.1¢ 0.42¢
150 4 : Nano TiO2 1.0 0.7 0.9 0.43¢

*Significant differences among treatments are indicated by the different Latin letters based on Duncans test (P<5%). The
data of mean comparison table is the results of three replications.
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Figure 1- Mean comparison for the effects of foliar application with nano TiO,
and ZnO on root dry weight of Matricaria chamomilla.
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Table 3- ANOVA for the effects of salinity stress and foliar application with
nano TiO, and ZnO on protein and proline of Matricaria chamomilla.

Source of Variation df Protein Content Proline Content
Salinity (A) 2 5647* 5.6*

Foliar spray (B) 4 2361* 4.9**

AxB 8 6854** 0.78ns

Error 30 874 0.74

Coefficient of variation (%) 11 3.8

ns, * and ** indicate no significant difference and significant differences at 5 and
1% probability levels, respectively
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Table 4- Mean comparison for the interaction effects of salinity stress and foliar application with
nano TiO, and ZnO on protein, H,O, content and catalase activity of Matricaria chamomilla.

Salinity Foliar Spray (mg L)  Protein Content  Catalase Activity H,0, Content
(mM) (mg gFW) (umol H,0, mg? (umol gt FW)
protein min?)
No salinity zero 151°¢ 27¢ 8.6°
No salinity 2 : Nano ZnO 165° 314 7.6°
No salinity 4 : Nano ZnO 178° 33 8.1°
No salinity 2 : Nano TiO: 190° 28¢ 7.2¢
No salinity 4 : Nano TiO2 1912 30¢ 7.0f
75 zero 152¢ 35°¢ 19¢
75 2 : Nano ZnO 159¢ 37° 144
75 4 : Nano ZnO 185° 36° 12¢
75 2 : Nano TiOz 157¢ 39P 144
75 4 : Nano TiO2 149¢ 37¢ 17¢
150 zero 143¢ 39° 292
150 2 : Nano ZnO 151¢ 452 23P
150 4 Nano ZnO 159¢ 452 22°
150 2 : Nano TiOz 148¢ 432 22°
150 4 : Nano TiO2 139° 422 20°

*Significant differences among treatments are indicated by the different Latin letters based on Duncans test
(P<5%). The data of mean comparison table is the results of three replications.
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Figure 2- Mean comparison for the effects of foliar spray with nano TiO, and
ZnO on proline content of Matricaria chamomilla.
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Figure 3- Mean comparison for the effects of salinity stress on; a. proline, b.
MDA content, c. I1Cs index of Matricaria chamomilla.
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Table 5- ANOVA for the effects of salinity stress and foliar application with nano TiO,
and ZnO on physiological and biochemical traits of Matricaria chamomilla.

Source of df Calalase  I1Csq Index H,0O, Content MDA
Variation Activity Content
Salinity (A) 2 26" 3.7 27" 41"
Foliar spray (B) 4 18" 1.9 39" 21
AxB 8 26" 0.47" 38" 19"
Error 30 6.8 0.19 11 33
Coefficient of 9.8 8 45 9.7

variation (%)
ns, * and ** indicate no significant difference and significant differences at 5 and 1% probability levels,
respectively
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Figure 4- Mean comparison for the effects of foliar application with nano TiO, and
Zn0O on ICs of Matricaria chamomilla.
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Table 6- ANOVA for the effects of salinity stress and foliar application with nano -TiO, and hano-ZnO on
concentration of some mineral nutrients in Matricaria chamomilla.

Source of df NContent P Content K Content Fe Content Zn Content Na Content K/Na Ratio

Variation

Salinity (A) 2 132" 903547" 86" 358478" 47" 98" 15"
Foliar 4 1517 19543 1217 32154" 20" 18" 5.8"
spray (B)

AxB 8  0.84™ 18474 89" 12357* 26" 58" 9.3"
Error 30 12 244521 14.3 5471 21 19 1.9
Coefficient 11 7 12 13 8 9 11
of variation

(%)

ns, * and ** indicate no significant difference and significant differences at 5 and 1% probability levels, respectively.
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Table 7- Mean comparison for the effects of salinity
stress on N and P content of Matricaria chamomilla.

Salinity (mM) N Content P Content
(gKg*DW) (g Kg*DW)

0 142 4.28

75 11% 3.9

150 8.1° 3.1°

Significant differences among treatments are indicated
by the different Latin letters based on Duncans test
(P<5%). The data of mean comparison table is the
results of three replications.
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Figure 5- Mean comparison for the effects of foliar application with nano
TiO; and ZnO on nitrogen content of Matricaria chamomilla.
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Table 8- Mean comparison for the interaction effects of salinity stress and foliar application with nano

TiO2 and ZnO on concentration of some mineral nutrients (K, Fe, Zn, Na content and K/Na ratio) of
Matricaria chamomilla.

Salinity (mM)  Foliar spray (mgL?) K content Fe content Zn content Na content K/Na ratio
(@Kg*DW) (mgKg*DW)  (mgKg'DW) (mgKg™DW)

No salinity zero 17° 9874 16¢ 5.2 3.20°
No salinity 2 : Nano ZnO 17.2b 1001° 262 4.9i 3.50°
No salinity 4 : Nano ZnO 17° 1032¢ 318 4.2 4,00
No salinity 2 : Nano TiO: 19° 11242 25P 3.8 5.00°
No salinity 4 : Nano TiO; 232 12342 26° 3.5 6.50°
75 zero 149 845° 13 11.0¢ 1.18¢
75 2 : Nano ZnO 15° 954¢ 19° 9.8 1.57¢
75 4 : Nano ZnO 15° 897¢ 220 8.4¢ 1.80¢
75 2 : Nano TiO; 17° 1024¢ 174 8.9¢ 1.92¢
75 4: Nano TiO; 18° 1135° 16.2¢ 8.8 2.06¢
150 zero 9.2f 698! 9.3 18.1° 0.50°
150 2 : Nano ZnO 10 741f 15.7¢ 15.2° 0.66°
150 4 Nano ZnO 10 703f 18.2° 14° 0.71¢
150 2 : Nano TiO; 12¢ 987¢ 14.1° 13.3¢ 0.92¢
150 4 : Nano TiO, 13¢ 1001° 13.9f 13.5° 0.97¢

*Significant differences among treatments are indicated by the different Latin letters based on Duncans test (P<5%). The data of mean
comparison table is the results of three replications.
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Abstract

Introduction: Identifying the species of sturgeon, preventing the mixing of caviar from several sturgeon species in their
made product is one of the most important challenges in the legal and international trade of this product. One of the
ways to identify the original caviar and correctly label caviar products is to apply barcodes and especially molecular
barcode tracking.

Methods: In this research, fin tissue samples of Russian and Persian sturgeon, Ship, Stetlet, stellate, Sibetian and beluga,
as well as their caviar samples, were used to investigate species identification markers of Caspian Sea sturgeon. DNA
extraction was performed from three caviar eggs of each species and pure sturgeons fin tissue, and two types of primers
were selected based on mitochondrial genes.

Results: The COI gene amplified by PCR using the ACol F/R primer set showed the presence of a 138 nucleotide
fragment in the sturgeon species only, but the species-specific marker amplified different sized fragments based on D-
loop gene. These fragments were reproduced in both caviar and fin tissue of sturgeons. The overall results showed that
the amplified fragment of the sturgeon marker and the species-specific matker in pure sturgeons can indicate the pure
fish species.

Conclusion: The low diversity and abundance of food items in the cave habitat implies a more intense competition for
food in the cave's unique environment with low energy resources. The presence of vatious-sized prey among the food
items indicates an opportunistic feeding habit in this toad, as well.
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Table 1- Nucleotide sequence related to the primers used in
the detection of sturgeons’ caviar.

Primer Nucleotide Sequence
ACoIlF CCATCATAATTG GCG GAT TCGG
ACoIlIR CCC CAGAGGAGG CTA AAAGG

Waraniak et al. [8]

HusF  TATCTATTACCTGCGAGCAGGCTG

NudF TGTCTTTTCTGAAGGAGCTTTGC

SteF  GGGGTTCTTGGCATGTTGTGAGCG

AGF GCACAGACTATGTGGTATCCAGAA

ABF CAGATGCCAGTAACAGGCTGA

ABRAM TGTCTGTCTAGAACATATG

AHR TATACACCATTATCTCTATGT

Mugue et al. [5]
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Figure 1- Agarose gel electrophoresis of 2.5% of the amplified band of 138 nucleotides from the
amplification of fin DNA samples of all species of Caspian Sea Sturgeons, Sterlet and Siberian

sturgeon; Column 1: Beluga, Column 2: Ship sturgeon, Column 3: Sevruga, Column 4: Siberian
sturgeon, Column 5: Sterlet, Columns 6 and 7: Russian and Persian sturgeon, Column 8: Trout

(Oncorhynchus mykiss), Column 9: Carp (Cyprinus carpio), Column 10: Human DNA (Homo
sapians), Column 11: 100 bp ladder from Sina Clone Corporation.
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Figure 2- Agarose gel electrophoresis of 2.5% of the amplified band of 138 nucleotides
from the amplification of caviar DNA samples of all species of Caspian Sea sturgeons,
Sterlet and Siberian sturgeon; Column 1: Beluga, Column 2: Ship sturgeon, Column 3:

Sevruga, Column 4: Siberian sturgeon, Column 5: Sterlet, Columns 6 and 7: Russian
and Persian sturgeon, Column 8: 100 bp ladder related to Sina clone corporation.
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Figure 3- 2% agarose gel electrophoresis to show the specific band of different species of Caspian Sea
sturgeons, Sterlet and Siberian sturgeon resulting from the amplification of specific primers of each
species on the DNA extracted from the fin tissue. Column 1: 100 bp ladder related to Sina clone
cooperation; Column 2: Russian sturgeon pseudo-Siberian mitotype fragments 420 and 215
nucleotides (primers AGF, ABF, ABRAM, AHA), column 3: Russian sturgeon 420 nucleotide
fragment (primers AGF, ABF, ABRAM, AHA), column 4: Siberian sturgeon fragment 182
Nucleotide (ABF, AHR primers), column 5: Siberian sturgeon, 138 nucleotide fragment (ABRAM,
ABRAM primers), column 6: Sterlet, 190 nucleotide fragment (RutF, AHR primers), column 7:
Sevruga, 266 nucleotide fragment (SteF, AHR primers), column 8: Ship sturgeon (NudF, AHR

primers), column 9: Beluga, column 10: molecular weight indicator of sturgeon PCR products
(mixed).
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Figure 4- 2% agarose gel electrophoresis to show the specific band of different species of Caspian
Sea, Sterlet and Siberian sturgeon resulting from the amplification of the specific primers of each
species on the extracted caviar DNA; Column 1: 100 bp ladder related to Sina clone corporation,
Column 2: Russian sturgeon pseudo-Siberian mitotype fragments 420 and 215 nucleotides
(primers AGF, ABF, ABRAM, AHA), Column 3: Russian sturgeon 420 nucleotide fragment
(primers AGF, ABF, ABRAM, AHA), Column 4: Siberian sturgeon fragment 182 Nucleotide
(ABF, AHR primers), Column 5: Siberian sturgeon, 138 nucleotide fragment (ABRAM, ABRAM
primers), Column 6: Sterlet, 190 nucleotide fragment (RutF, AHR primers), Column 7: Sevruga,

266 nucleotide fragment (SteF, AHR primers), Column 8: Ship sturgeon (primers NudF, AHR),
Column 9: Beluga.
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Abstract

Introduction: The awareness of the distribution of species is very important in their conservation. Of 35 species lizards
of the genus Darevskia Arribas, 1997 (Lacertidac), ten species are documented from Iran. The Azerbaijan lizard D. raddei
(Boettger, 1892) include three recognized subspecies D. raddei chaldoranensis, D. raddei vanensis and D. raddei raddei, Darevskia
raddei raddei is distributed in Ardabil, East Azerbaijan and West Azerbaijan Provinces.

Methods: In the study, used the maximum entropy approach based on climatic variables, modeled the potential
distribution areas and determined the suitable habitats in the Last Interglacial (LIG), and Mid-Holocene (MH), the
contemporary as well as predicated distribution in the future (2080) under the representative concentration pathway
scenarios (RCP 2.6 and RCP 8.5) of greenhouse gas concentration levels for the subspecies.

Results: Precipitation of the warmest quarter of the year, mean temperature of the coldest quarter of the year and
seasonal temperature were the most important factors in simulated the distribution pattern of the subspecies in the LIG
and MH respectively. Mean temperature of the coldest quarter of the year, seasonal temperature, and isothermality
variables constructed important contributions to the contemporary distribution it. Precipitation of the warmest quarter
of the year, precipitation of the coldest quarter of the year and isothermality were the most important factors affecting
species distribution for the future.

Conclusion: It seems over time, climatic change has been responsible for destruction of habitats the subspecies, although
human activity in the fragmentation, destruction and change of habitats cannot be ignored.

Keywords: Distribution, Azerbaijan lizard, Weather conditions.
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Figure 1- a. Joshin village - Kharvana, b. Arasbaran forests - Khodafarin, c.

Saplakh - Harris, d. Kasanagh village - Ahar city, e. Meshginshahr, f. Around
the Songun copper mine — Varzegan.
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Table 1- Relative of variables (in percentages) at the LIG, the MH, the contemporary, and future period
(RCP 2.6 and RCP 8.5 scenarios for 2080) used in MaxEnt model for of the Azerbaijan lizard Darevskia

raddei raddei.

Variable Description of Variables LIG MH Present 2.6 8.5
Time Scenario _ Scenario

Bioll Mean temperature of the coldest quarter of the year 205 27 31.2 8 8

Bio4 Temperature seasonality (standard deviation * 100) 18.1 189 183 15.8 17

Bio3 Isothermality [(BIO2 / BIO7) * 100] 43 9.6 144 213 233
Biol9 Precipitation of the coldest quarter of the year 152 159 138 224 19.1
Biol8 Precipitation of the warmest quarter of the year 253 195 129 26 26.3
Bio2 Mean diurnal range [mean of monthly (max temp — 35 91 51 6.4 6.3

min temp)]
Bio9 Mean temperature of the driest quarter of the year 131 01 O 0 0

——
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Figure 2- Pattern of potential distribution of the Azerbaijan lizard (Darevskia r. raddei) in habitats
of periods; a. the last between of glacial, b. the Middle Holocene period, c. the contemporary

period, the circle shows the presence of species and the squares in the figure shows the amount of
habitat suitability.
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Figure 3- Predicted habitat suitability and distribution model of the Azerbaijan lizard (Darevskia raddei
raddei) during 2080; a. scenario RCP 6.0, b. scenario RCP 8.5. The circle shows the presence of species and the
squares in the figure shows the amount of habitat suitability.
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Table A 1- Bioclimatic variables used at models (www.worldclim.org).

Characters Definition Togi
BlO1 Annual mean temperature AVl sled (Sl
B102 Mean diurnal range [mean of monthly (max temp - min temp)] o absle 25ke) 35, oles (il
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BIO3 Isothermality [(BIO2 / BIO7) * 100] leope
B104 Temperature seasonality (standard deviation * 100) (Voo % lae GBlyosl) Lad gles
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BIO6 Minimum temperature of the coldest month ole (3338 o (slod (a8
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Abstract

Introduction: The limitation of fresh water resources is an important challenge in livestock and poultry industry,
especially in arid and semi-arid regions. Also, climate changes are reflected in global warming and decrease in rainfall,
which in turn may increase soil and water salinity.

Methods: A total of 240 laying hens of highline commercial strain at the age of 34 to 37 weeks with an average weight
(1345 £ 35 g) were tested completely randomly with 4 treatments and 5 replications (12 birds). Experimental treatments
include treatment 1: (control) chickens with free access to drinking water, treatment 2: free access to water with a low
concentration of chemicals (during the day), treatment 3: free access to water with a high concentration of chemicals
(during day), treatment 4: access to water with a low concentration of chemicals and a 50% restriction in daily water
consumption (every day), and treatment 5: access to water with a low concentration of chemicals and a 50% restriction
in daily water consumption every were day and night.

Results: Performance indicators including egg laying percentage, daily egg production, feed consumption, feed
conversion ratio and water consumption were significantly affected by the treatments (P <0.05). Egg white and shell
weight, specific gravity, egg shell shape and thickness index, corticosterone, aspartate aminotransferase enzyme,
phosphorus, potassium, sodium, chlorine and blood calcium index as well as the number of white blood cells, number
of red blood cells, hemoglobin and hematocrit under the influence of experimental treatments were not placed (P >0.05).
According to previous studies, egg production is not affected by 4000 ppm added sodium chloride. Also, by investigating
the effect of high salt concentration (up to 600 ppm) in water, it has been reported on 60-week-old chickens that daily
feed consumption, egg production and egg weight are not affected by water salinity.

Conclusion: In general, the presence of chemical compounds and heavy elements in the water used by poultry can
partially reduce the quality of eggs.
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Table 1- The percentage of components of the diet of laying hens.

Ingredients  Percent (%) Ingredients Percent (%)

Corn 54.20 Lysine 0.10

Soybean 25.00 Crude protein 15.15

Calcium carbonate 10.00 Calcium 4.65
Vegetable oil 1.40 Auvailable phosphorus 0.40

Wheat bran 6.00 Sodium 0.18
Di-calcium phosphate 2.20 Methionine 0.38
Salt 0.25 Methionine-cysteine 0.65

NaHCOs 0.15 Lysine 0.80

Vitamin supplement* 0.25 Arginine 0.90
Mineral supplement** 0.25 Threonine 0.59
DL Methionine 0.20  Computational ratio analysis metabolizable energy  2810.00 (kcal/kg)
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*Vitamin premix provided per kg of diet: 3,200,000 1U/kg vitamin A, 1,320,000 1U/kg vitamin D3, 8,000 IU/kg vitamin E,

1,000 mg/kg vitamin K3, 1,000 mg/kg vitamin B1, 2,200 mg/kg vitamin B2, 3200 mg/kg vitamin C, 12000 mg/kg niacin, 1600
mg/kg of B6, 360 mg/kg of B9, 9 mg/kg of B12, 30 mg/kg of biotin, 44000 mg/kg of choline, 3000 mg/kg antioxidant.

**Mineral premix provided per kg of diet: 32,000 mg zinc, 3,200 mg copper, 480 mg iodine, 88 mg selenium, 16,000 mg iron.
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Table 2- Analysis of chemical compounds in water
Chemical Compounds  Minimum  Maximum Mean

Arsenic (ppm) 0.80 8.60 -
Cadmium acetate (ppm) 5.10 50.00 -
Pb (ppm) 6.70 67.00 -

Benzene (ppm) 1.30 13.00 -
Trichloroethylene (ppm) 0.65 60.50 -
TDS (PPM) <500 7912.00 2014.60

Na (meq /L) 2.69 2921.00  358.30

Cl (meq /L) 5/70 404200  661.00

K (meq /L) 0.39 966.00 10.00

S04 (meq / L) 451 5028  407.60

Nitrate (mg /L) 0.0009 0.018 27.90

Nitrite (mg /L) 5.00 91.70  0.0024

pH 6.95 8.50 7.84
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Table 3- Investigating the effect of chemical concentration and 50% limit in drinking water on production performance.

Treatments Hen day Eggweight (gr) Egg mass(gr) Feed Intake (gr) Conversion ~ Water Intake
production(%) factor (M Lit/day)

Treatmentl 90.93% 59.76 54.382 92.712 1.70° 206.16%
Treatment2 84.79% 59.03 50.00° 92.35% 1.84% 200.57°
Treatment3 84.78% 58.67 47.60° 86.18" 1.82% 174.52¢
Treatment4 83.99% 58.80 50.71° 92.46% 1.82% 202.35%
Treatment5 84.629° 56.23 45.13° 90.43% 2.00? 167.82¢
P-Value 0.038 0.65 0.002 0.031 0.023 0.0002
SEM 2.30 1.68 1.34 1.46 0.05 5.15
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Table 4- Investigating the effect of chemical concentration and 50%o limit in drinking water on
the weight of egg components at 37 weeks.

Treatments Shell Weight (gr)  White Weight(gr)  Yolk (gr)
Treatmentl 5.962 42.19° 15.72
Treatment2 5.362 42.36° 15.18
Treatment3 4.41° 38.35% 15.39
Treatment4 5.74? 41.00® 15.12
Treatment5 5.59° 37.520 15.43
P-Value 0.0003 0.0006 0.50
SEM 0.30 0.73 0.26
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Table 5- Investigating the effect of chemical concentration and 50%o limit in drinking water on egg
quality at 37 weeks.

Treatments Shell Thickness (Micro Meter) Shape Index  Haught Unit Specific Gravity

Treatmentl 0.446% 77.42b 87.52 1.0872
Treatment2 0.448° 77.320 86.70 1.086%
Treatment3 0.398% 78.92% 85.68 1.082%
Treatment4 0.425% 78.31% 86.85 1.083®
Treatment5 0.351° 81.172 84.32 1.077°
P-Value 0.035 0.01 0.75 0.034
SEM 0.021 0.74 1.80 0.002
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Table 6- Investigating the effect of chemical concentration and 50% limit in drinking water on blood factors.

Treatments Total Glucose Uric Acid Creatinine  Triglycerides  Cholesterol
Protein (g/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Treatmentl 5.35 146.62 2.95° 0.43° 166.22 142.57
Treatment2 5.02 146.15 3.82% 0.47° 163.37 145.3
Treatment3 4.50 153.75 5.022 0.65% 171.67 150.10
Treatment4 4.85 147.40 5.222 0.70% 171.22 150.62
Treatment5 3.97 152.9 5.322 0.70% 172.32 151.82
P-Value 0.47 0.50 0.001 0.0008 0.54 0.19
SEM 0.55 3.91 0.36 0.04 4.42 3.00
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Table 7- Investigating the effect of chemical concentration and 50% limit in drinking
water on hormones and liver enzymes.

Treatmentl Hormones Liver Enzymes
Insulin Chorticho Estriol Alanine Amino Asparatate Amino
(ng/mL) (ng/mL)  (U/L) Transferase Transferase (U/L)
Treatment2 34.8% 14.56 20.53* 159.50
Treatment3 33.84% 14.99 21.372 156.45
Treatment4 32.70% 14.67 19.12% 157.30
Treatment5 32.85% 14.80 19.10® 154.26
Treatments 31.47° 14.21 18.13° 147.76
P-Value 0.02 0.48 0.01 0.12
SEM 0.65 0.30 0.12 3.04
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Table 8- Investigating the effect of chemical substance concentration and 50% limit in
drinking water on mineral elements in blood.

Treatments  (mmol/L) P (mmol/L) K (mmol/L) Na (mmol/L) CI  (mmol/L) Ca

Treatmentl 1.72 4.48 157.35 137.20 5.09
Treatment2 1.83 451 157.79 132.28 4.80
Treatment3 1.24 4.72 161.35 139.45 5.87
Treatment4 1.47 4.72 160.28 137.76 5.17
Treatment5 1.46 4.50 161.35 138.57 554
P-Value 0.37 0.91 0.59 0.36 0.10
SEM 0.21 0.28 2.27 2.60 0.27
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Table 9- Investigating the effect of chemical substance concentration and 50% limit in
drinking water on blood hematology factors.

Treatments White Blood Cell Count Red Blood Cell Hemoglobin  Hemato Crit
(mm¥pd ") (mm3¥/p + 1) Count (9/m) (%)

Treatmentl 5.99 2.55 133.55 31.14
Treatment2 5.94 1.85 130.35 30.07
Treatment3 4.97 1.90 136.06 29.32
Treatment4 5.67 1.76 126.04 25.47
Treatment5 4.46 1.60 123.84 25.00
P-Value 0.27 0.47 0.69 0.22
SEM 0.56 0.37 6.77 2.19
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Abstract

Introduction: The main challenge of Primordial Germ Cells (PGC) is their lack of proliferation and self-renewal in the
culture medium. One approach to induce proliferation in PGC cells is manipulating intracellular signaling pathways such
as TGF-B. The use of growth factors and small molecules is one of the ways to achieve this goal.

Methods: Chicken gonadal PGC cells were cultured and incubated at 50,000 cells per well in a 24-well plate coated with
Matrigel. The experimental groups included four groups: control (basic medium for PGCs culture), treatment with small
molecule IDE1 (100 nM; Stemgent, USA, 04-0026), treatment with growth factor A Activin (25 ng/ml; R&D Systems,
338-AC), and treatment with SB431542 (10 pM; Cayman Chemical, 13031) with three replicates from each group. To
check the amount of cell proliferation, PGC cells were counted with a hemocytometer at intervals of 7, 14, and 21 days
after treatment. The activity of the TGF/f3 signaling pathway was evaluated by examining the expression of SMAD2,
SMAD3, and LFTTY1 genes by qRT-PCR method.

Results: The effect of Activin A and IDE1 increased the proliferation of PGC cells to more than 4 times compared to
the control group, while the SB431542 group decreased cell proliferation. Activin A and IDE1 experimental groups
maintained cell viability and culture for 25 days but did not lead to long-term culture. Also, the results of investigating
the activity of the TGF/3 signaling pathway showed that Activin A and IDE1 led to increased expression of Smad2,
Smad3, and LFTTY1 genes compared to the control and SB431542 groups.

Conclusion: The results of this research represented that improving the culture conditions and activating the effective
signaling pathways in pluripotency can induce plutipotency and long-term culture of chicken PGC cells.

Keywords: Pluripotency, Self-renewal, Primordial germ cells, Activin A, IDEL.
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60 191 F: GCAATTACATACCAGAAACACCAC  SMAD2
R: TATAGAACACCAGAATGCGGG

F: TACATCCCAGAGACACCTCC
60 206 R: CGCTGGTTGAGTTCATAGTAGG SMAD3

F: TCGTACTCTGGTTACTCGGG
60 109 R: GCACCTTGTTGGATGTTCTG LEFTY1

F: AGTCCAAGTGGTTGCTATCA  GAPDH
R: AAGATAGTGATGGCGTTCCC

F: TCAAGACTTACGACGACAACT
60 229 R: ATTCCCCGTACCACACCAG ocT4

F: TCGCTTCCTATTACCACTGTC
60 180 R: CTCAGCCAATGTCCTGTAGAG VANOG

F: CGAACAACCAGAAGAACAGC
60 160 R: TCGGACAGCAGCTTCCACTC ~ S0X2
F: TTCTCCAACAGACCAACCAG
60 238 R: AATCTCTGCTTCCAAAACTC SV
GAPDH: Glyceraldehyde 3-Phosphate Dehydrogenase, OCT4: Octamer-binding Transcription factor 4,

SOX2: Sex determining region Y-box 2, CVH: Chicken Vasa Homolog
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Table 2- Lists the primary and secondary antibodies used for immunostaining
nucleus chicken PGC.

Antibody Cat. No. Host  Dilution Ratio Company
Primary antibody
DAZL-1 Clone 7F.1  Rabbit IgG 1:100  Millipore

Secondary Antibody
lgG-Alexa Fluor 488 Anti-rabbit A-21206  Donkey IgG 1:500 Invitrogen
DAZL: Deleted in Azoospermia-Like
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Figure 1- Derivation of chicken PGCs in conventional culture conditions: A. schematic and timeline for the
isolation and culture of chicken PGCs at stages 28-29 HH in KO-DMEM medium supplemented with FBS,

chicken serum, FGF2, SCF, and LIF in chicken gonadal fibroblast culture; B. enrichment of the isolated PGCs
cultured on differential adherent culture systems at days 0, 2, 3, and 4. Scale bar: 50 pm.
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Figure 2- Derivation of chicken PGCs in conventional culture conditions on STO, BRL,
MEF, and CEF feeder cell layers. Scale bar: 50 and 100 pm.
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Figure 3- Proliferation efficiency of chicken PGCs on STO,
BRL, MEF and CEF feeder cell layers.
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Figure 3- Long-term culture of chicken PGCs on MEF and CEF feeder cell layers at
days 3 and 7 after the primary culture. Scale bar: 50 um.
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Table 3- Survival rate and long-term culture of chicken PGCs on STO, BRL, MEF, and
CEF feeder cell layers and control group without feeder cell layer.
Types of Cell Substrates Number of Eggs  Number of Cell Passages Days of Cell Culture

STO 200 2 7
BRL 200 2 7
MEF 200 2 7
CEF 200 2 7
Control 200 2 7
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Figure 5- Proliferation of chicken PGCs in conventional culture conditions on FBS and various ECM (gelatin and
Matrigel) feeder layer-free culture systems. Scale bar: 50 and 100 pm.
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Figure 6- Proliferation efficiency of chicken PGCs on FBS and various ECM
(gelatin, and matrigel) feeder layer-free culture system.
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Table 4- Survival rate and long-term culture of chicken PGCs on FBS and various ECM
(gelatin, and Matrigel) feeder layer-free culture system.
Number of Eggs Number of Cell Passages Days of Cell Culture  Types of Cell Substrates

250 5 20 Matrigel
250 3 10 FBS
250 2 7 Gelatin
250 2 7 Control
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Figure 7- Characterization of chicken PGCs on Matrigel-coated plates; A. PAS staining, B. qRT-PCR for
expressions of genes related to pluripotency OCT4, NANOG, and SOX2, and CVVH gene as a specific germ cell

lineage marker in chicken PGCs and control group (CEFs), C. immunofluorescence staining for markers
DAZL. Scale bar: 50 pm.
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Figure 8- Effect of Activin A and SB431542 on proliferation and self-renewal of chicken PGCs.
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Figure 9- Proliferation efficiency of chicken PGCs on Activin A growth

factors and Small molecule (SB431542).
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Figure 10- Characterization expansion of genes downstream from TGF-£3 signaling

of PGCs by qRT-PCR.
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Figure 11- Effect of IDE1 on proliferation and self-renewal of chicken PGCs.
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Figure 12- Effect of IDE1 Small molecule on the expansion of chicken PGCs.
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signaling of PGCs by gRT-PCR.
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Table 5- Survival rate and long-term culture of chicken PGCs on Small molecule
(IDE1 and SB431542) and Activin A growth factors.
Treatments Days of Cell Culture  Number of Cell Passages Number of Eggs

Control 25 7 300
Activin A 25 8 300
IDE1 25 8 300
SB431542 7 2 300
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